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'FACTURE AND PHOTOMASK 



(54) PHOTOMASK BLANK AND ITS 

AND ITS MANUFACTURE 
(11) 4-204736 (A) (43) 27.7.1992 (19) JP 

(21) Appl. No. 2-336521 (22) 30.11.1990 
(71) HOYA CORP (72) NORIMICHI YASUNAKA 
(51) Int. CI 5 . G03F1/08.H01L21/027 



PURPOSE: To restrain drop of phase shift effect and to obtain high resolution 
by applying flattening treatment to the upper surface of a phase shift film. 

CONSTITUTION: The phase shift film 3 is made of silicon oxide and the upper 
surface 3a of this film 3 is subjected to the flattening treatment and regulated 
to a maximum waviness W cm of ^QMptm in a standard length 2/*m f that is, 
in the standard length of 2/*m on the upper surface of 3a of the film 3 the 
maximum difference between the peak and the valley of the surface waviness 
is set to £5/<m, thus permitting the face conditions of the upper surface of 
the transparent substrate 1 roughened by forming the light- shielding pattern 
to be restrained from being reflected by the upper surface of the phase shift 
film 3 and drop of the phase shift effect to be restrained and high resolution 
to be obtained. 
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| (54) MASK AND PROJECTION EXPOSURE DEVICE AND PATTERN FORMING 
METHOD 

(11) 4-204737 (A) (43) 27.7.1992 (19) JP 

(21) Appl. No. 2-337084 (22) 30.11.1990 
(71) HITACHI LTD (72) HIROSHI FUKUDA(l) 
(51) Int. CP. G03Fl/08,G03F7/20,H01L21/027 

PURPOSE: To obtain sufficient resolution and the depth of a focus in the case 
of a solid element pattern by using a phase shift mask and a multiple image- 
forming exposure method, and forming plural images of mask patterns at differ- 
ent positions in the optical axis direction. 

CONSTITUTION: /The. phase shift masks are used and the multiple image-forming 
exposure method is operated especially,, under highly coherent illumination, 
and the distance between the same phase patterns opposite to each other across 
a light-shielding part is set to a prescribed distance or more in accordance 
- with a space coherency and whether the multiple image-forming exposure 
method is applied or not. The illumination light to be used has high coherency 
in the repeated directions of the repeated patterns and comparatively low coher- 
ency in the directions perpendicular to the above directions. The form of an 
effective light source in the face of a secondary light source of a reduction 
projection exposure device is set to a small one in the repeated directions of 
the repeated patterns and to a large one in the direction perpendicular to the 
above directions, thus permitting sufficient resolution and the sufficient depth 
of the focus to be obtained. 



(54) PHOTOSENSITIVE RESIN COMPOSITION 
(11) 4-204738 (A) (43) 27.7.1992 (19) JP 

(21) Appl. No. 2-337280 (22) 30.11.1990 

(71) NISSAN CHEM IND LTD (72) MASATO MISHINA(3) 

(51) Int. CP. G03F7/039,C08L79/08,G03F7/022,G03F7/027,G03F7/037,G03F7/40,H01L21/027 

PURPOSE: To obtain a fine relief pattern by forming a polyimide resin precursor 
made of a specified copolymer and incorporating an orthoquinonediazido- 
compound. 

CONSTITUTION: The polyimide resin precursor is made of the copolymer of 
the repeating units represented by formulae I and II in a ratio of a to b (molar 
percentage) as follows; 20^a^l00, 80^b^0, and its reduction viscosity of 
0.05-3.0d//g (a concentration of 0. 5g/d£ in N-methyl-pyrrolidone at 30°C), and 
1-100 pts.wt. of the orthoquinonediazido-compound is contained in 100 pts.wt. 
of the precursor. In formulae I and II, each of Ri and R 2 is a divalent group 
for forming diamine; each of R 3 and R 4 is a tetravalent group for forming 
a tetracarboxylic acid or its derivative; and each of Xi and X a is 1-8 C alkyl, 
thus permitting etching in an aqueous solution of alkali to be facilitated and 
a fine relief pattern to be obtained. 
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